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[57] ABSTRACT 

A physio~therapy apparatus for applying electrical stimula 
tion to a human patient comprising a two-part portable 
housing. The ?rst housing portion contains a memory for 
storing a plurality of therapy programs each de?ning the 
parameters of electrical signals to be applied to the patient 
according to that program, ?rst electrical connector means 
for connecting external stimulation electrodes to the hous 
ing, and a microprocessor for driving the electrodes accord 
ing to a selected one of the stored programs. The second 
housing portion has a plurality of manual control elements 
in the form of keys for controlling the microprocessor to 
select a particular stored program and/or to modify electrical 
signal parameters of at least one stored program. The second 
housing portion is detachably connected to said ?rst housing 
portion by a second electrical connector means whereby a 
selected program cannot be changed and/or said electrical 
signal parameters cannot be modi?ed without said second 
housing portion being attached to said ?rst housing portion. 
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PORTABLE PHYSIO-THERAPY APPARATUS 

FILED OF THE INVENTION 

This invention relates to a portable physio-therapy appa 
ratus for applying electrical stimulation to a human patient, 
for example a muscle stimulator. 

SUMMARY OF THE INVENTION 

The invention provides a physio-therapy apparatus for 
applying electrical stimulation to a human patient, the appa 
ratus comprising a portable housing having ?rst and second 
portions, said ?rst housing portion containing a memory for 
storing at least one therapy program de?ning the character 
istics of electrical signals to be applied to the patient, ?rst 
electrical connector means for connecting external stimula 
tion electrodes to the housing, and a microprocessor for 
driving the electrodes according to said at least one therapy 
program, and said second housing portion having a plurality 
of manual control elements for controlling the microproces 
sor to modify at least someof the electrical signal charac 
teristics of said at least one therapy program, wherein said 
second housing portion is detachably connected to said ?rst 
housing portion by a second electrical connector means 
whereby said electrical signal characteristics cannot be 
modi?ed without said second housing portion being 
attached to said ?rst housing portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention will now be described, 
by way of example, with reference to the accompanying 
drawings, in which: 

FIG. 1 is a perspective view of an apparatus according to 
the invention with the ?rst and second housing parts 
attached, 

FIG. 2 is a perspective view of an apparatus according to 
the invention with the ?rst and second housing parts 
detached, 

FIG. 3 is a perspective view of the ?rst housing portion 
from another angle, and 

FIG.. 4 is a block circuit diagram of the apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The embodiment of the invention is a portable muscle 
stimulation apparatus contained in a housing 10 having ?rst 
and second portions 12 and 14 respectively. As seen in FIG. 
2, the second housing portion 14, which is referred to herein 
as the Clinical Control Unit, is detachable from the ?rst 
housing portion 12, which is referred to herein as the Patient 
Unit. The Patient and Clinical Control Units are each 
slightly larger than a standard audio cassette. 
The Patient Unit 12 contains a solid state memory 16 

(FIG. 4) in the form of an EEPROM for storing a plurality 
of therapy programs each de?ning the parameters of elec 
trical signals to be applied to a patient according to that 
program. Each stored program de?nes, for example, the 
frequency, pulse width, contraction time, relaxation time, 
ramp up, ramp down and amplitude limit of the electrical 
signals to be applied to a patient when that program is 
selected. 
The Patient Unit 12 also includes a jack socket 18 (FIG. 

3) to receive a jack plug 20 connected via leads 22 to two 
pairs of external stimulation electrodes 24 and 24', and a 
microprocessor 26 for driving the electrodes 24/24', via 
drive circuitry 28, according to the electrical signal param 
eters de?ned by a selected one of the programs stored in the 
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2 
memory 16. The Patient Unit 12 also includes a display 
screen 30 for displaying various information regarding the 
stored programs, an on/off/lock switch 32, and two up/down 
amplitude keys 34, as will be described. The Patient Unit is 
powered by a rechargeable battery 36. 
The Clinical Control Unit 14 detachably connects to the 

Patient Unit 12 by a multi-pin plug and socket of which the 
socket part 40 is on the Patient Unit 12 and the multi-pin 
plug 42 is on the Clinical Control Unit 14. The Clinical 
Control Unit 14 has a plurality of manual control elements 
in the form of keys 43 to 48 which, when the Unit 14 is 
properly attached to the Unit 12 by the plug and socket 
40/42, can be used to control the microprocessor 26 to select 
a particular program and/or modify the electrical signal 
parameters of certain of the programs. However, when the 
Clinical Control Unit 14 is detached from the Patient Unit 12 
a selected program cannot be changed and/or the parameters 
of a stored program cannot modi?ed, except to the limited 
extent provided on the Patient Unit itself as will be 
described. 
Thus the Patient Unit 12 can be “programmed” by a 

clinician who retains the Clinical Control Unit 14, leaving 
the patient only with the Patient Unit 12 so that the patient 
cannot accidentally or deliberately change or override the 
clinician’s settings. Of course, the clinician may have only 
one Clinical Control Unit 14 for several Patient Units 12. 
The operation of the controls will now be described. 

I. Patient Unit 
Off/On/Lock Switch 32 

This is a three-position switch is located on the upper 
left-hand side of the unit. In the “O?” position, the unit is 
switched off. In the “On” position, the unit is turned on and 
the signal amplitude can be adjusted by using the up/down 
keys 34. In the “Lock” position, the signal amplitude set by 
the keys 34 is locked at the desired level, preventing 
accidental override during treatment. 
Amplitude Keys 34 

These are two color-coded up/down rocker switches to 
allow independent signal amplitude settings at each pair of 
electrodes 24/24‘. When the Off/On/Lock switch 32 is ini 
tially set to the “On” position, the amplitude is zero. 
Depressing either amplitude key up/down increases/de 
creases the amplitude in approximately 2% steps of the 
maximum amplitude. Maintaining the switch depressed 
causes the amplitude to increment one step every 0.25 
seconds. 
2. Clinical Control Unit 
The top ?ve keys 43 to 47 of the Clinical Control Unit are 

marked Prog, Param, Opt, Rx and Total respectively, and the 
bottom key 48 is an Enter key. The operation of each key 
will now be described. 
Prog (Program) Key 43 

Depressing the “Prog” key 43 causes the display 30 to 
show the word “PROGRAM” and the program number 
currently selected. Depressing the right-hand amplitude key 
34 up or down causes the display to change between the ten 
available programs i.e. 0 to 9. The programs have factory 
default settings, but programs 0 to 4 can be modi?ed. 
Depressing the “Enter” key 48 selects the program. 
Param (Parameter) Key 44 

Depressing the “Param” key 44 displays the parameter 
values of the currently selected program on the display 30. 
The parameters can be rotated through by depressing the 
“Param” key repeatedly. In programs 0 to 4 the parameter 
values can be changed by depressing the right-hand ampli 
tude key 34. Depressing the Enter key 48 will save the 
required setting. The parameters which can be changed are 
as following: Frequency, Pulse Width, Contraction Time, 
Relaxation Time, Ramp Up, Ramp Down, and Amplitude 
Limit. 
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Opt (Option) Key 45 
The “Opt” key 45 is used to enable or disable optional 

features of the program selected. There are seven (7) such 
features available. Depressing the “Opt” key causes the 
word “OPTION” and the currently selected option number 
to be displayed on the display 30. The words “ON” and 
“OFF” will also appear on the display, depending on the 
option status. Depressing the right-hand amplitude key 34 
up/down increases/decreases the option number. Depressing 
the left-hand amplitude key 34 up/down turns on/olT the 
currently displayed option number. The displayed option 
refers only to the program which is currently selected. If the 
program is changed the option must again be selected for 
that new program. Typical options are single or dual fre 
quency, mono or hi-phase mode and trigger mode (see 
below). 
Rx (Treatment Time) Key 46 

Depressing the “Rx” key 46 causes the words “TREAT 
MENT TIME” and a 4-digit timer to be displayed on the 
display 30. The maximum programmable treatment time is 
23 hours, 59 minutes. Depressing the left-hand amplitude 
key 34 up/down increases/decreases the hours. Depressing 
the right-hand amplitude key 34 up/down increases/de 
creases the minutes. If a treatment time of 00.00 is selected, 
the unit will count upwards until it reaches a preset total 
treatment time. If a treatment time is speci?ed, the time will 
be displayed and will count down to 00.00. When the timer 
reaches 00.00 the stimulus will stop, the display will show 
the treatment time and a warning beep will indicate to the 
user that their treatment session is ?nished. The unit must 
then be turned off, to reset for another treatment session. 
Total (Total Treatment Time) Key 47 
The clinician may set a limit on the accumulated treat 

ment time received by the patient over several sessions. This 
is called the total treatment time. When the Patient and 
Clinical control Units are attached, the words “TOTAL 
TREATMENT TIME” and a clock symbol are displayed on 
the display 30. The total accumulated time the patient has 
used the unit is also displayed. Depressing the “Total” key 
47 will change the display to show the total treatment time 
which can be set by the clinician. The word “PROGRAM” 
and the program number will also be displayed. The range 
of the time is from 00.00 to 9999 hours. Depressing the 
Enter 48 key will store the total treatment time set by the 
clinician and zero the accumulated treatment time. Depress 
ing the Total key 47 again will return to the accumulated 
treatment time display. 
Enter Key 48 

Depressing the “Enter” key 48 will select the currently 
displayed program. On programs 0 to 4, parameters can be 
changed by depressing the Enter key when the chosen 
parameter is displayed. The selected treatment time and total 
treatment time are also stored by depressing the Enter key. 
While option 6 (trigger mode) is turned on, the Enter key 
when depressed will start the stimulus and when released 
will stop the stimulus. 
Dual Program Operation 
The apparatus allows the clinician to prescribe two pro 

grams to be used off-site by a patient: program ‘A’ and 
program ‘B’. The patient can select the required program by 
means of a slide switch in the battery compartment. To set 
the Patient Unit for dual program operation the following 
steps are carried out: Program ‘B’ is always set ?rst. To set 
program ‘B’: a) Select program 1 as described above, b) 
change parameters and Rx treatment time as required ensur 
ing to depress Enter after each change, and c) change options 
as required. To set Program ‘A’: Select another program as 
described above. 
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It will be seen that the Patient Unit 12 programming can 

be modi?ed to include data recording features, to enable for 
example, recording of the amount of time the patient used 
the device, on which channels and on which settings etc. The 
Clinical Control Unit 14 could then be used to display, print 
or download this information as required. 

I claim: 
1. A physio-therapy apparatus for applying electrical 

stimulation to a human patient, the apparatus comprising a 
portable housing having ?rst and second portions, said ?rst 
housing portion containing a memory for storing at least one 
therapy program de?ning the characteristics of electrical 
signals to be applied to the patient, ?rst electrical connector 
means for connecting external stimulation electrodes to the 
housing, and a microprocessor for driving the electrodes 
according to said at least one therapy program, and said 
second housing portion having a plurality of manual control 
elements for controlling the microprocessor to modify at 
least some of the electrical signal characteristics of said at 
least one therapy program, wherein said second housing 
portion is detachably connected to said ?rst housing portion 
by a second electrical connector means whereby said elec 
uical signal characteristics cannot be modi?ed without said 
second housing portion being attached to said ?rst housing 
portion. 

2. A physio-therapy apparatus according to claim 1, 
wherein said memory stores a plurality of therapy programs, 
each therapy program de?ning the characteristics of electri 
cal signals to be applied to the patient according to the 
respective therapy program, and wherein at least one of said 
manual control elements on said second housing portion 
controls the microprocessor to select any one of said therapy 
programs. 

3. A physio-therapy apparatus according to claim 2, 
wherein said manual control elements permit said electrical 
signal characteristics of at least one but less than all of said 
therapy programs to be modi?ed. 

4. A physio-therapy apparatus according to claim 1, 
wherein said ?rst housing portion further includes a display 
screen for displaying information regarding the therapy 
programs. 

5. A physio-therapy apparatus according to claim 1, 
wherein at least one manual control element is also provided 
on said ?rst housing portion to permit the amplitude of 
signals applied to said electrodes to be varied without said 
second housing portion being attached to said ?rst housing 
portion. 

6. A physio-therapy apparatus for applying electrical 
stimulation to a human patient, the apparatus comprising a 
?rst portable housing portion containing a memory for 
storing at least one therapy program de?ning the character 
istics of electrical signals to be applied to the patient, ?rst 
electrical connector means for connecting external stimula 
tion electrodes to the housing, and a microprocessor for 
driving the electrodes according to said at least one therapy 
program, said ?rst portable housing portion further includ 
ing second electrical connector means for detachably con 
necting a second portable housing portion to said ?rst 
portable housing portion, said second portable housing 
portion having a plurality of manual control elements for 
controlling the microprocessor to modify at least some of the 
electrical signal characteristics of said at least one therapy 
program, whereby said electrical signal characteristics can 
not be modi?ed without said second portable housing por 
tion being attached to said ?rst portable housing portion. 


